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Abstract: Bismuth is a chemical element symbolized as Bi and is a trivalent poor metal, which 
chemically resembles arsenic and antimony. Colloidal bismuth subcitrate (CBS) and bismuth 
subsalicylate are the bismuth salts widely used in the treatment of peptic ulcers, functional 
dyspepsia, and chronic gastritis. Intoxications with CBS are rare. In a few case reports, acute 
renal failure was described, but the literature review revealed no chronic renal failure related to 
CBS intoxication. In this case report we present a 21-year old female with chronic renal failure 
after a one year follow-up of CBS intoxication. 
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Introduction 

Bismuth is a chemical element with the symbol Bi and atomic number 83. Bismuth, 
a trivalent poor metal, chemically resembles arsenic and antimony. Bismuth salts, 
especially colloidal bismuth subcitrate (CBS) and bismuth subsalicylate, are widely 
used to treat peptic ulcers, functional dyspepsia, and chronic gastritis.'^ Other names 
for CBS include colloidal bismuth subcitrate and tripotassium dicitratobismuthate. 

In general, the mechanisms of action of CBS are still not fully understood, 
although prostaglandin E^-mediated mechanisms, antimicrobial activity, and altera- 
tion of the viscosity of the gastric mucus with decreased H+ diffusion are discussed.^ 
Intoxications with CBS are rare. In a few case reports, acute renal failure was 
described.' 

The reported toxic effects caused by overdose of bismuth compounds include 
encephalopathy, nephropathy, osteoarthropathy, gingivostomatitis, and colitis.' 
Bismuth poisoning mostly affects the kidney, liver, and bladder. Chronic exposure to 
high levels of bismuth salts result in encephalopathy, whereas acute toxicity manifests 
as nephrotoxicity.^ In this case report, we present a 21 -year-old woman with chronic 
renal failure 1 year after CBS intoxication. 

Case report 

A 21-year-old woman was admitted to the emergency department 4 hours after taking 
20 tablets of CBS in a suicide attempt. Each tablet included 300 mg of CBS, which 
is equivalent to 120 mg of Bi^O^. There was no alcohol or another intravenous drug 
usage. In the emergency service, the patient underwent gastric lavage and received 
intravenous fluid therapy, after which she was admitted to the internal medicine 
intensive care unit. 
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Physical examination upon admission was unremarkable: 
blood pressure, 100/60 mm Hg; pulse, 76 beats/minute; 
respiration rate, 12 breaths/minute; and body temperature, 
36.5°C. Laboratory tests were as follows: white blood cell 
count, 7860/mm^; hemoglobin, 10.8 g/dL; platelet count, 
445,000/mm'; serum sodium, 141 mEq/L; potassium, 
4.3 mEq/L; chloride, 104 mEq/L; glucose, 108 mg/dL; 
amylase, 85 U/L; aspartate aminotransferase (AST), 35 U/L; 
alanine aminotransferase (ALT), 14 U/L; lactate dehydroge- 
nase (LDH), 150 U/L; hepatitis B surface antigen, nonreac- 
tive; and anti-hepatitis C virus, nonreactive. Her INR was 
reported to be normal at 1.1. Thyroid function tests were 
normal. Chest radiography also showed no abnormalities. 
Abdominal ultrasonography demonstrated slightly increased 
echogenicity in the renal parenchyma. Electrocardiography 
and echocardiography findings were normal. The patient 
rapidly became oliguric (<500 mL/day) and thereafter was 
anuric (0 mL/day). Blood creatinine increased to 2.6 mg/dL 
(blood urine nitrogen [BUN], 8 mg/dL) during the first 
24 hours and to 3.1 mg/dL (BUN, 1 1 mg/dL) the next day 
The baseline creatinine value was normal. Nevertheless, 
levels of LDH, ALT, and AST were elevated at 1,129 U/L, 
62 U/L, and 139 U/L, respectively. Her scleraes were anic- 
teric. The abdomen was soft, fiat, and without palpable 
organomegaly. There was no edema. Arterial blood gases 
showed metabolic acidosis with a pH of 7.28, P^COj of 
30 mmHg, PO^ of 80 mmHg, BE of -11 mmol/L, and 
HCO3 of 14 mmol/L. Blood chemistry and urine sediment 
showed signs of proximal tubular dysfunction (Fanconi's 
syndrome) with hypophosphatemia, hypouricemia, meta- 
bolic acidosis, and renal glycosuria despite normal plasma 
glucose concentration. 

After consultation with personnel at Turkey's National 
Poison Information Center, we started oral treatment with the 
chelating agent sodium-2,3-dimercapto-l-propanesulfonate 
(DMPS), which is related structurally to 2,3-dimercapto-l- 
propanol (dimercaprol, also known as British anti-Lewisite), 
using the following regimen: DMPS, 600 mg orally every 
8 hours for 14 days. Hemodialysis was performed because 
of anuria and severe metabolic acidosis. Hemodialysis was 
conducted daily for the first 4 days and then three times 
weekly. Arterial blood gases returned to normal. Afterwards, 
the patient's urine output progressively increased. Levels of 
LDH, ALT, and AST also returned to normal. The patient 
recovered clinically and was discharged after 15 days 
in hospital. Her serum creatinine and BUN levels upon 
discharge were 5.2 mg/dL and 20.0 mg/dL, respectively. 
Eight weeks after discharge, the patient's renal function 



(serum creatinine and BUN) test results remained high. The 
patient is still on hemodialysis approximately 1 year later. 

Discussion 

We have described the first case of a patient with chronic 
renal failure after ingestion of CBS in a suicide attempt. We 
performed gastric lavage and prescribed early hydration. In 
cases of renal failure, hemodialysis combined with DMPS 
seems to be useful for bismuth elimination.'' Succimer (2,3- 
dimercapto-succinicacid) is an analogue of dimercaprol 
and has replaced dimercaprol as one of the main antidotes 
used in the management of poisoning by lead and other 
heavy metals.^ The advantages of succimer are that it is 
effective by oral administration because of its water-soluble 
pattern, it is well-tolerated, it has relatively low toxicity, 
and it can be given at the same time as iron supplements 
to treat iron deficiency anemia.^ However, in vivo studies 
suggested that DMPS is a more potent chelator of bismuth 
than succimer.'' 

Less than 1% of an oral dose of bismuth is absorbed. 
The remainder is excreted in the feces as insoluble salts 
and these change the stool color to black. The half-life of 
bismuth in blood varies from 3.5 minutes to 17-22 years. 
The liver and kidney have been shown to be the target organs 
of acute CBS toxicity. The concentration of bismuth in the 
kidney and its retention time is higher than in other organs 
(eg, lung, liver, brain). Bismuth binds to a metal binding 
protein in proximal renal tubule cells and remains bound in 
this way for months.' 

In acute bismuth nephrotoxicity, renal blood flow and 
glomerular filtration rate are both decreased. The dam- 
aged tubules in the corticomeduUary boundary zone were 
identified as S^ segments of the proximal tubule in a previ- 
ous experiment, on the basis of their anatomical location, 
their characteristic large brush borders, and the absence 
of Tamm-Horsefall protein.' The necrosis of the epithelial 
cells of the S3 segment of the proximal tubule occurs as 
early as 3 hours after CBS administration and is followed 
by a similar event in the S/Sj segment 3-9 hours later.^ 
Fanconi's syndrome was observed in the current case study. 
Because of the tubular necrosis of proximal tubule, defec- 
tive reabsorption occurres. Although reversible Fanconi's 
syndrome has been described in heavy metal intoxication,' 
our patient developed irreversible Fanconi's syndrome that 
resulted in chronic kidney failure. The patient continues to 
require hemodialysis. 

Turkez et al'" provided biochemical evidence of CBS- 
induced hepatic injury. As a matter of fact, the elevation in 
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transaminase is encountered in conditions causing hepa- 
tocellular damage, loss of functional integrity of the cell 
membrane, and necrosis such as in chemically induced liver 
injury and elevation in enzymes." Tiirkez et aP" showed that 
the lowest doses of CBS caused the greatest increases of ALT 
and LDH after 24 hours. ALT and LDH were increased in 
our patient as well. In case reports published thus far, ALT 
and LDH were normal and no one had chronic renal failure. 
The increased ALT and LDH in our patient may be a poor 
prognostic factor. 

Clinicians should be aware that chronic renal failure 
could occur after bismuth intoxication. Therefore patients 
with bismuth intoxication should be monitored with renal 
function tests, liver function tests, and monitoring of arterial 
blood gases. 
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